ABSTRACT… Objective: To evaluate the knowledge of prescriber's regarding antibiotics prescription in patients with chronic kidney and liver disease. Study design and technique: Cross-sectional study, convenient sampling. Setting: District Faisalabad of province Punjab, Pakistan. Period: 11 months. Material & Methods: Total 250 prescribers were approached, among which 210 prescribers responded and filled the questionnaire. Data after collection was divided into two categories: (i) on the basis of area of practice of the prescribers (urban & rural) and (ii) on the basis of qualification of the prescribers (consultants, postgraduate residents, general practitioners & paramedics). Results: The results of the current study revealed that knowledge of the prescribers of urban area was better as compare to the prescribers of rural area with significant difference of 0.001. Similarly a significant difference of 0.001 was found between the knowledge of consultants, postgraduate medical residents, general practitioners and paramedics. Consultants were found to be the most knowledgeable prescribers while paramedics were the least. Conclusion: Prescribers who were practicing in urban areas and the ones who were more qualified (consultants) have sound knowledge of prescribing antibiotics in patients of chronic kidney and liver disease.
INTRODUCTION Novelty
Irrational use of antibiotics is really alarming in developing countries. In Pakistan 3.5 is the average no of drug per prescription in which 76% are antibiotics. In patients with CKD and CLD, the reduction in dose is required for those antibiotics which are eliminated in active form through kidneys or metabolized by liver. Mostly drugs primarily involve hepatobiliary and renal system for their metabolism and elimination respectively, hence, in order to decide drug dosing in patients of CKD and CLD, three important factors need to be considered (i) pharmacokinetic alterations of drugs, (ii) pharmacodynamic alteration of drugs, and (iii) increased susceptibility of patients to adverse events particularly nephrotoxicity and hepatotoxicity.
For this reason purpose of this study was to evaluate prescribers' knowledge regarding the antibiotic usage in patients of CKD and CLD. So far, in this regard very limited studies are conducted in Pakistan. The results of the study will suggest proper training programmes in order to improve the knowledge of the prescribers if they were found lacking the sufficient knowledge. Chronic kidney disease (CKD) is defined as abnormalities in kidney structure or function that have been present for ≥ 3 months with or without decreasing glomerular filtration rate (GFR).
1
According to the guidelines of National Kidney Foundation, it may be defined as GFR < 60ml/ min/1.73m 2 for ≥ 3 months with or without kidney damage.
2 The incidence of CKD is increasing quickly. It has been reported that there is one medication-related problem for every 2.7 dialysis patients. 1 Chronic liver disease (CLD) is defined as progressive destruction of the liver parenchyma over a period greater than 6 months leading ultimately to fibrosis and cirrhosis. 3 Antibiotics are considered as a common cause of drug-induced liver injury. Population-based estimates suggest that it occurs in <5 per 100 000 population. 4 Antibiotics are natural or synthetic substances that are used to treat or prevent bacterial infections. They produce their beneficial effect by either killing bacteria or preventing them from reproducing and spreading. Ideally, antibiotics should be prescribed only when some bacterial infections; (i) are unlikely to resolve without antibiotics (ii) could infect others unless treated, (iii) could take too long to clear without treatment (iv) carry a risk of more serious complications. 5 While prescribing antibiotics factors related to the patient include history of allergy, renal and hepatic function, susceptibility to infection (i.e. whether immune-compromised), severity of illness, weight, ethnic origin, age, ability to tolerate drugs by mouth, whether taking other medication and, if female, whether pregnant, breast-feeding or taking an oral contraceptive. 6 Prescribing will be rational if the antibiotics are prescribed according to the above mentioned criteria. It will be irrational if the decision is based on insufficient or improper knowledge. Therefore, not only the general information of the prescriber regarding the drug and treatment guidelines but also patient specific information such as other drugs used by the individual, drug allergies and other diseases, is also important.
Irrational use of antibiotics is really alarming in developing countries. In Pakistan 3.5 is the average no of drug per prescription in which 76% are antibiotics. 7 In patients with CKD and CLD, the reduction in dose is required for those antibiotics which are eliminated in active form through kidneys or metabolized by liver. 8 Mostly drugs primarily involve hepatobiliary and renal system for their metabolism and elimination respectively, hence, in order to decide drug dosing in patients of CKD and CLD, three important factors need to be considered (i) pharmacokinetic alterations of drugs, (ii) pharmacodynamic alteration of drugs, and (iii) increased susceptibility of patients to adverse events particularly nephrotoxicity and hepatotoxicity. 9 For this reason purpose of this study was to evaluate prescribers' knowledge regarding the antibiotic usage in patients of CKD and CLD. So far, in this regard very limited studies are conducted in Pakistan. The results of the study will suggest proper training programmes in order to improve the knowledge of the prescribers if they were found lacking the sufficient knowledge.
MATERIAL AND METHODS
The study was conducted with a self-designed questionnaire in the urban and rural areas of the Faisalabad district of province Punjab, Pakistan to access the knowledge of the prescribers regarding antibiotic prescription in CKD and CLD patients. Total prescribers approached were 250, out of which 210 participants responded. Among these 210 participants; 38 were consultants (who completed their specialization), 54 were post graduate residents (who were doing their specialization), 91 were general practitioners (medical graduates) and 27 were paramedics (compounders, nurses, lady health visitors). The study was conducted from September 2014 to July 2015 after the approval by the Board of Scientific Studies, University of Sargodha, Sargodha. The participants were approached individually and requested to answer the questionnaire. The language of the questionnaire was English, and the time for answering it was approx. 30 minutes. While making the questionnaire, questions were designed in such a way that, if the answer of a particular question is Yes/No, it will be considered rational or irrational depending on the type of the question (Figure 1 & 2) . Data after collection was divided into two categories:
• Category 1: Based on the area of practice i.e urban & rural • Category 2: Based on the qualification of the prescriber i.e consultants, post graduate residents, general practitioners and paramedics.
STATISTICAL ANALYSIS
The data was entered and analyzed by using SPSS 18. The results were presented in percentages according to the answers of the prescribers (Yes, No and Don't Know). Chi-square analysis was used to see the difference between the knowledge of urban and rural prescribers. ANOVA was applied to see any statistical difference between the knowledge of consultants, post graduate residents, general practitioners and paramedics while Tukey's test was used for post hoc analysis. P <0.05 was considered statistically significant.
RESULTS
The details of the prescribers' responses based on the area of practice (urban & rural) are shown in table 1& 3 while their responses on the basis of qualification are given in table 2 & 4 respectively. The knowledge of the prescribers of urban area was found better as compare to the prescribers of rural area with significant difference of 0.001. Similarly a significant difference was found between the knowledge of consultants, post graduate medical residents, general practitioners and paramedics. When further comparison was made it was found that knowledge of consultants were significantly better than postgraduate medical residents, general practitioners and paramedics with p-value 0.001 each. Similarly knowledge of post graduate medical residents was statistically significant from general practitioners and paramedics with p-value 0.001 each while general practitioners were found to be good in knowledge from paramedics with p-value 0.001.
DISCUSSION
The appropriate prescribing of antibiotics and other drugs in CKD and CLD depends on knowledge of the prescribers and patient's renal and hepatic functions as they are mainly associated with the clearance and metabolism of drugs. It becomes more important in cases of certain drugs whose therapeutic window is narrow. Doses of these drugs need careful adjustment if they are prescribed for patients with impaired renal and hepatic functions. Some antibiotics also have the potential to cause renal and hepatic toxicity even in patients with normal renal and hepatic functions. Therefore, the prescriber must have sufficient and proper knowledge. A very limited data is available in this regard worldwide and especially in developing countries including Pakistan. The current study suggested that knowledge of the prescribers of urban area was better as compare to the prescribers of rural area with significant difference of 0.001. Similarly a significant difference of 0.001 was found between the knowledge of consultants, post graduate medical residents, general practitioners and paramedics. Consultants were found to be the prescribers with maximum knowledge than postgraduate medical residents, general practitioners and paramedics.
Both CKD and CLD are common illnesses which are associated with high mortality and require proper medication to treat or stop the progression of disease. Use of certain antibiotics and other medicines in these patients may be challenging because of idiosyncratic or dose-dependent drug toxicity. 10 As CKD and CLD alter the kinetics of drugs, therefore, drug choice and drug dose adaptations play an important role.
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A study was conducted in China to evaluate the knowledge of prescribers regarding appropriate prescription of antibiotic in patients with CKD. It was found that prevalence of inappropriate prescriptions in CKD patients was 15.18%, of which, 3.23% was with unreasonable dosage, 2.65% was contraindicated and 9.29% was cautiously used antibiotics. (Ping yang 2016). 1 Another study was conducted in Nigeria to assess the knowledge of prescribers in CKD, which showed that majority of prescribers have not sufficient knowledge of prescribing antibiotics.
12
Both in CKD and CLD patients the prescriber should have enough knowledge while prescribing antibiotics as they may alter drug absorption, distribution, bioavailability, cytochrome P450 (CYP) metabolism and hepatic and renal clearance mechanisms.
CONCLUSION
The results of the present study revealed that knowledge of the prescribers of urban areas was satisfactory and the consultants were found to have much better knowledge regarding prescription of antibiotics in patients of CKD and CLD.
Our recommendation is that governmental and non-governmental organizations should properly educate all the health care providers especially the paramedics and the ones who are practicing in rural or urban areas but not in touch with the modern medicine & research.
Limitation of the study
As this study is based on a single district of Pakistan, therefore, more studies are also needed in different districts of the country in order to generalize the results. Copyright© 03 Apr, 2017. 
